A beta-D-galactosidase from nasturtium (Tropaeolum majus L.) cotyledons. Purification, properties, and demonstration that xyloglucan is the natural substrate.
beta-D-Galactosidase activity has been detected previously in the cotyledons of germinated nasturtium (Tropaeolum majus L.) seeds and has been linked to the hydrolysis in vivo of storage xyloglucan (amyloid) (Edwards, M., Dea, I. C. M., Bulpin, P. V., and Reid, J. S. G. (1985) Planta (Berl.) 163, 133-140). The major beta-D-galactosidase present in extracts from the cotyledons of 9-day seedlings has now been purified to apparent homogeneity. The enzyme (Mr 97,000, no subunits) comprised a range of closely related molecular species ranging in isoelectric point from pH 6.6 to 7.1. Further purification to give a single protein band on isoelectric focusing (pI = 7.1) was achieved by chromatofocusing. The pH optimum of the enzyme (mixed molecular species) was 4.0-5.0 (stable from pH 3-10), and the temperature optimum was 50 degrees C (stable to 50 degrees C). It hydrolyzed lactose and beta-D-galactopyranosides but not melibiose and alpha-D-galactopyranosides. It did not release the terminal nonreducing alpha-D-galactopyranosyl residues from seed galactomannans, but catalyzed the rapid removal of terminal nonreducing beta-D-galactopyranosyl residues from xyloglucans. On the basis of the ability of the enzyme to hydrolyze xyloglucans, the kinetics of xyloglucan hydrolysis, and an experimental demonstration of a clear correlation between xyloglucan depletion and the activity in vitro of this enzyme, it is argued that the cell-wall storage xyloglucan of the nasturtium seed is its natural substrate.